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^ -< 7' »; ^* *" — •> a y : 

D N A £ E3 5£ L /.: IE? £ ' W 7" f J ^* -f -fe* — •> 9 y 
ft C 6 X SSC( 1 XSSC ti 0. 15M NaC£ > 0.015.1^ 

mj pin. 0 ) . 5 x f y a - h 
( 0. 1 % * > da vff 7 iu r ^ y s aix^o-^ 
0. 1 % # 'J b- i ;i/ 1: o «; k y ) * o. 5 % sds , 

lOOwaRtt* '/ III ? D N A ) 1 0 ■< 4* T . U l\ 

3 1# Pui fis a r * . » « » x « r o - 7' ^ i x io* 

cp-/ «/ ijoi/cAO'^-f f-'>3 yi5l 0 «i 
£Jjn*. 80 *C. 3^«ya-T5. 42'CT 

fflT 5 a-ftn* $«bC2xssc tCJ;*)6 0fC 
3 0 'Atic 7 . 

^i:ii, 5KSfi5rE^te*ffl^T^l5fflHBioi 
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MM ¥2-117384 (7) 

&ftLx&V)tiiKtiiiz±*) & nnm{*z&\Ris* dron Leitersii. , n9<i980)KS2«* nx * 

iwtrsrnsK^ttti^D-^^iHi r/s^ h & tc <t 9 . s flj d n a (a pp i- 

lf ^ri/AU-> 3 y^tCcfc 0 J^HIclft^^^ ied Biosyste-s * -r /U380B) «||l»T**Lfc. 

ttttJUfcDNA*tt*0$m«*^W»rk"CttSl ^ 'i ^ ? ^ t f Kifr ^ T 4 * 'J ? ^ f K 

^Jll&iC^HIfftUll (fcifcA-tf rtaniatis. **-*tC«fc9 5' -'^Bftl/fell, 7*-') 

T.Frirach. B.F.I Sawbrook, J. Molecular cloning y ^ * L * &KT40NA »J H - C «fc *> & *& L T * 

A Laboratory Manual Cold Sprtm Harbor ruroEJlJ^ 3 - KT4-jffl(D:*||(DN A« 

Laboratory 1982) tC J; *) iM \R 0 tz . * L T ft IR £ ft*. C<Dr*&DNAtiifts2 0i;iS££TS. 

tlfc* a- y^lSSL. Sf*^£*H:lCl£oT7' -ZfeWZ ruroK^ ^J - Kfo^ttDNA 

»^ISft©*a«tCl^*)^3!tCloUT5T^A:. 2E* * r]filvfl7/u7 5 V A (D cDNA £ £ f 7* 7 X 

^tefll. ri/roK?H^3-Kt^DNAO^ S Kp.UCHSA-CH 2 ) £!MPB#£EcoR 1 & 

j£ tfClaIT-!tt?BfkLT^§t^©77^>y|- 

& CD & £lj £ W 1" £ 4 1$ 331 CD 5** V zf * 2 * + K : £ !*K C ft £ Ift 2d CO £ Jfc D N A £ T4DWA 'J # - -fe* 

1. AATTCATCAAGTCCCTTACTTTCATCTCTTTCTTCTT C £ >) & £ £ r * X 5 K pUC-HSA-EH £ ft j£ b fc . 

2. ACA ACA AC A ACA ACA A AC AC ATC A A ACT A ACCCACTTCATC pUC- HSA- En T 7 X 5 K £ EcoR I T II U M Bl L . 

3. CTTGTTCTCTTCTGCTTACTCTAGACGTGTTTTCACACG /V 0 & '/ 7 7 )U i* V 14 * * ? r 9 — *" T 5 ' - 'J 

4. CGCCTCTCAAAACACCTCTACAGTAAGCAGAAG y & & £ & £ & . 

£ % aatteucci.rt.D.&r/Caruther3.l1.H..Telrahe- 5' — AATTCTCCAC 

G ACCTCTT A A - 5 ' 



0>e?g^£/£* Xho I 12 £5 SB ii £ Xho I 

•J y * - £ T40NA »J - -tf CC £ 0 *S £ * -tMQ tt 7" 

7*5 KpUC-X-HSA £ttJ£Lfc. 

% fife 04 3. jf ! J Afiggflfl. #AATAAA:>^7-^fllfrlg> 

a a (3* i a) 

t rlfiLH|7;u7 , 5 yA OcDNACD 3 ' fflpfiia^^ 
*|T S X Hll(HSA-IA) (»^«K ZB8(2J) S 
EcoR I IC J; *) m it t X t r f&L ft) 7 /U 7' $ y A 0 
cONA£ £tf ** SDNA77^^^1?, 
EcoR iCcfcOWWLfcT?** K P UC18 BC 3 IS L 
T7*7^ 5 V pUC-HSA-l ' £ ft fc. C<D7' 7 * S 
K pUC-HSA-l' £Hind ID X W Gfi L H S AO*' 'J A 
ffi^RtfAATAAA-y^^U-fc-St-'h &t«#a>7 7 ^ 

>^it,u, c n^iund in fiSTsnia 

S^ll^t fcpUC-X-IISA Kill* & * P UC-X-HSA-A 
tgJftfH 4. r 5 X ? KpJDB-NeOOftS? ( 3! 2 El ) 
LTffiKS nxt* ir?^ KpJDB207(7 -7 •> * 



) «l!Jf!U:. S /c. N e O C 7 $ y '/ /u 3 > 
K * 7. * h 5 y X 7 r 7 - -fe* 3 ' ( I ) ) it is ?■ 
iffli:LTrm , i£$ttT^^7"7X^ KpNEO ( 7?^ 
-7 >7.) £f*ffi L/C 7* 7 ^ * KpNBO^Hind ID R. 
C^EcoR iCAD-ffi^ltL, 

EcoR 1 Hind ffl 

5' - AATTCAACCTTATCTCCACCCCCCCC 

CTTCCAATACACCTCCCCCCCCTCGA - 5 ' 

0^C&V*2f(D'7 7 y h £T4DNA »J - -tf ^ HI 

l>TiitS-El«{tLTr7X$ KpNeO-PL ^ ft • 
f?J 26 - * « ^ ^ ^ ^ U ^ K It 5 ' - tC 
EcoR I ffc >fc 3£ K £0 £ L > 3' -^^tCHindin 
5fett*^1"*«*^ F*3 SUtC Hind ID ^ Xhol Rtf- 
S-a i ftBia^tf r *. nt.xiiJKr^s kpn^o 

-PL liN e OifHc? © JbiftCfflttO*lfflft»!*^M 

SMi^trr-s. cor?^ KpKeo-PL 

Hind GI J^^Ba.H I «fc »} — ffi f3 1.4Kb7-7 
7 t y h r7X$ K P JOB207 ^IlindlDR. 
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tfBa.H I iZ <fc >) -RfcitL. 2 tm 6? g ffi 53 £ * & 
> y r £ ft . *tC. 3n£©77* r >yr£ 

t4dna »j # - -t* c «k *> it & r & c <t c j; ♦) r 7 X 

$ KpJDB-HeO£ft fc. 

y y" (3* 3 KI) 
61 &ffiAH22«;©£fe{* DMA 100«£ Uiy f 
©Sau3Al,fc 3 IX. I 5 ( 200 *l © 

5 0 ■MTris — HCl (pH 7. 5 ) . 7 -rtttgCI. v 5 0 ill 
NaC £ 4> ) . I 0 © 0. 5 MEDIA (pH B. 0 ) £ J)D A. * 

6 5t l"0#a©i*. NX«ft8d«fe. $% 
•>9tt-TE (TE : 1 0 ■HTris-IICI ( P H 7. 5 ) . 
1 mHEOTA } i2 OX^itt-TEtH^, SBffi:^ 

1 2 «eTtt»Lfc, CO^K6DJbtCi:u*e 

HU^ 2 2 Krp-T I 5 tfRJK I StTS^Ufc. 
ifl^^fc. &#®CO^T tfSxtfctt^fT^* 1 5 kb 
-2 Okb©77/> y h £<£t/®#tC 5 Oo/O 
3M8fit (pH5. 2) *fcn*.. fcC 1 



«ia s P2-117384 (8) 
rfOi^/-^iUD^ <fc < rS £ U & . - 2 0 
tC-Si)HL, D N A £rtfQ£ 
(15Krp«, 5#.'4 t) CJi*), "DNAitai* 
C ©tt££ 7 0 % x 9 J -A'Tft -> fz 
<JK «E^SU:. &±©l*f*C<fc ♦> * 5«© 
D N A £ ft fc . 

£ ©DMA t 2 j*©EMBL3©7-A(Strategene 
8:53) . 350i-y r©T4DNA 

cfcfc-tf. 1 6 t T - £E£ S -t* C££&: 
1 0^05 0 ■MTri»-HCl(pH7. 5). I OaHIUCIt. 
t 0 «MDTT. I -MATP ) . Ji ffi S Jfc « 1 t* € ffl ^ . 
CICA-PACK Plua*y r (S tra tegene . ICP6- P) *C «fc 

*} % 4 y v r a • /* , * - y 7 EE £ <t -> fz . 
*©*S&x 3xi0*pfuO). *8fiEBP2392 ft (hsdR 
514 (rk" , .k*) , supE44. supF58. lacYI. galK2, 
gal T22. tet Bl. trp R55. <P2> ) tC&SfeL?* 
7 r ->*£ftfc. lOOOpfu ©7 r — 5 0 rf© 
P2392 taffcCCjjfl*.. 3 7tT2 0^5fi5$^/;(i t 
2. 5 ■£ CD l-Top- Agarose ( L B IS ife ( 1 % h 9 7' 
h y. 0. 5 1 % NaC* ) *0. 7 % 



7 A* n - X ) <t * IC. B & 9 0 m © L - 7" U - r 
(LBlSifi+1.5X»X) d©*?* 
Tu-r^StfcfflJSL. 3 7*C(CT — £ *S # L . 

^ — r £ 1 1* M 4 'C Lfc. 

Hybond-NffiS (77^ t i.) ^7^D-xaa^: 

tg??fl0^±tc:> 0. 5 N NaOH , 1 MNaCl 
^^Lfc3MM7^u>-(Hhat«an) i: tC 5 ^ RjI 
a^/;, 0. 5 fl Tris - HCl (pH7. 2 ). 1. 5 « 
NaCI^^L/i 3 MM7 4 vu ^ - ± c 1^ L . 

21 Ltz. 2 xssc «tw**v^ 3H^$-e-/c. sa 

D N A * IKtClSS U/C. C ©K*. ADClifllc^© 
WSRM«0)7 $ y »J 1 0«?JtcffiS1--5JS 

&K^J£tt^£/£Lfcr a A D H ( 5 ' ATC 
TCT ATC CCA C A A ACT CAA AAA CCT CTT) t < 7* 
»; ^ A * * •> 9 y $ * fc. IK€ tfef>»*> 7 ^ 7 v 
VtC^l^. XAR-5 7 4/l/i. ( 3 ? y ^ ft ) (C 3* 35 
$ -e . Intensify screen* ffi - 7 0 "C T 5 



i/:7*7-^^A , 77--iut'^ v Y <D % $ <£ 
*3 . 100^©TM« C I 0a)HTris-1ICI(pB7. 5). 

1 o -MMgci, ) i^c2 

fc. ?iffi«[0.5^$ lri©TM«TJ6«(U * © 
t ^ 5 *f * filjyt LtzJSft T7<:)!QHP2392 tC®K£$ 
Ht. 115 9 Oou©ru — rtCat&7*7~ f £ B F& 

z-ittz. Mtfiz-ttzr 7 - v it. ^ntJbsa©^-!) 

7* 7 - * ^ £ * * * < 7* ? o - y £ ft . 

•/f^7'7'7-^A , X7-«/Ut , '<7 h © % 7J A- 
^<h*). 5 0 ,/©P2392 tt3BStC»n^. 37tT 

2 0 # R.1 W H L tz « * 2 a* © L B 1$ 1ft „ 10 
■K.lgSO. tcjjn^. 3 7 'CT 6 l*fS!ff& -> lg S U^:. 
^ n □ * ;u a £ 100** JJO* . * ;i/rvn5*^ 
-<CrfMt^£iCiSiS$-£A:. 2.50Orp. T 5 # ig 
^L. J:«*ft/c, C ©.trftcftc 10' °* — © 
7 r - * titl>/: f C©±yff 800*r/tC 100 
W © 5 MNaCl *)jU^s <J:iC 540 <if © -f V 7* ° / 
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ftfctfcfc* 500 4 0)7 0 9€x^y -;ut 
ifct,*. 2 00 */ CD T E £ i§ ft* £ -£ • 

1 *f C 6 0 * - v h /4 ] O DMasel ( £ ifi i£ ) 
2 ff 0 1 nncClatftliU 3 7t*C3 0#Efi> 
$-t*rfc. 100*/(DTE&fa7xV-/l'£tol*-* # 

i3<i>c &&ttfc7k/3£7 -)\>/<? ° o*ju 

A (l : i) T-@ttlffi Lfc. » * H fc * H C 
20^O3MftKt ^')^ (pHS. 2 ) £&aA. 

5004© X * y -n^JjQ*. ifl 'l> L T D N 
A f*^nfc-fitffi* 7 0 %x? y - 

;uTi*-,fc&. #E£&<*-*. ^ l/t 5 0 fl/fl) 
TEKiSWLfc. CCDtSiltT 1 «*iS©7 r -•>* 

dn Aa<ft*nfc. ft*nfc?3ifi2 o wtc. z. 2 

utCO i 0 {&«&EcoR I ttffi« ( 0. 5 ttNaCI. 0. 5 
nTria-HCKpH 7. 5 ) . 7 0 ■ MM gC I » ) £ JjU * . I 
4 ( 5 *~ y h / tl) CD EcoR I 
£ 1 nf CD 1 0 ag/«*CDRNaseA(Sig»a) $ /JO A * 
3 7 "C T I l$raTSiS$ * fc. 0. 7 %y a 



Jina ¥2-117384 (9) 

o -AttSS&fljfcfT^ ft teCl*^, D N A /O 
K £llybond 7' o y 7- a V $ -it fc. D N A 

CDt££ L fcHybond-Nl&l*. T 7 - V * 4 7 >) 4 
** - > 3 £®-<D&ftT: 4 7 *) ? 4 * - > 9 

y£'iT*>tz. z co o c Ltj,? bft.tz n < 0^0 

^D — yflD?*5* A-ADlTtt„ 8. 4 kbCDOcoR I 7 

5? / v y cc r o -y^is^r * c * 

ft9CQDNA&?£CD?S2 0Mf£. ffO ft cd & {* T 
EcoR I tC <fc 9 SlBr 17X7*n-xV> 
USv^ttT 7 v ft V Y £#81 Lfc* 8. 4 kbEcoR 
I 7 7 <T > y h££C7#o-;*BffK-£gj*)ajL. 
^7^/<0^-?£(Cene Clean 7 ", Bio- 101 *± ) 

1 0*fCDTEct*tCi3tU$ftkDNA£s EcoR I 
-C^]tt(iU/cpUC19 * ( 3 0n« P UC19. 

5 0 stlTHs -HC1 (pll 7. 5 ) . 1 0 nrtHgCl t, 1 0 mttOTT. 

1 bM ATP , 3S0i ^ v h T4 DNA 'J i) — / 3 0 #rf ^ . 

i 6 t . 2 l$r«1) . 5 p/^AI^T^HBia 

JM07 *JBSt«elft3*fc. JBflfslft Lfc*«ffl* 

5 0 X -Gal . 5 rfllPTC. 5 0w/flI7n' 



o-y$5 0«/«£7yt'>'J y £ £ C* 5 »£ © 
L B fcife K tS & L . 3 7 4 Ct?-ffii5»L. K^m 

5 0 4 CD T E $ * A:. JESlLfcDNAfiDl*! 

5 4 £ EcoR I TVJlDiL (5 0 .MTris-HCI (pH 7. 5). 
7 ««rt«Cl ,. 5 0 «HNaCI . I mg / a£ R H a s e A . 5 ^ - 
v \ EcoR I / 1 5 4 ) * 0.7%7A'o-^y/u^^ 
Hcfh €<T^« 8. 4 kbCDEcoR |7K>^A ? pU 

0 a - V pEco 8. 4tDDNA€tt2lL. 0. 5 nr « 
Sau3AlT^^^W U (5 0 «HTri5-HCI (pl!7. 5 ). 
5 0 aWKaCl . 7 .HttgCI,. 4 a - v h Say3Ai/l5*/ 
* . 3 7 *C . 2 1^ W ) . 0. 7 % 7 *' o - A V* 

I. 6kb7 v/> ^^t^^'D-^BifrJ;^ 



CcneCrcan r, *tC <fc 0 . D N A £ I 0 TE iZ 0 L 

Z n^Ba.H I Tt/JWI L tz pUCil 9 i il S $ * . 
SJfcttO 5 rf^nUr*, ^«ESMV1184* ^Strlft u 
/c. J^Strlft X - C r U- h tC $ S . 

ij r> tz. 5 tf/ UN A £ EcoR I <£ H Ud 111 T* Wl L b 
O .( 5 a ^ v h EcoR I . 5 a. i y Mind ID ) % & 

^6ii v h sph 1 t n L tz b CD £ * HV" 
?S T # */r . ia -ft c t> "C it 1. 6 kb cd 7 

tHn/;^a-y % pSa« I, 6 fl) D N A « MS 

DNA 5 Sma I <b Sic I "CWWUfc I I 0 ■« 

Tris-HCl <pH7. 5 ). 2 0 ortXC! . 7 *nn«CI,. 2 0 ^ 
^ v h S«a 1 , 2 f Sac 1/504, 

3 7'C . 2 l.t RS! ) . K I* T & , 7W-;u-; 
ao;h/Ui.-Cll!3d3L. X ^ ^ - ^ it H t: J; DN 
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AZMWLtz. DN Att&£ 5 0 »t <D EiotDIStfi 

( 5 0 «rtTris-HCl (pH8. 0 ) . 100-HNaC 1 . 5 art 
HsCli. I 0 «n 2- > ^* r h x 9 J — /u) tcft L 
fc. l,^-*(Df a-^C 5 0 *f ®M BtXtfift 

( 4 0 -netfia* r »J $ i> (pH4. 5 MOOattNaCI. 2 
aHZaCli.lOKS V * q-;u) £A*ijk4>tcH^fc. 
D N AyfcC Exo IB 3 * U 7 — 

(£iB&) £/JD*.. 3 7 ti:«iaL/c. «f*fc&a 

&3 q®z* t^s rtzv yrv y y MBiaaj 

fft © A -5 f * - 7 td J£ L tz . tyr') y ^ I* T 

3 7tt:^U, 5 O^j-v h y ? • e — y * 
? u 7 - -tf £ /JD * . 37t, 3 0 5)C£fiL/;. S 
T ETfi&Wa-lfr fc 7 * / -/UTlfl 
dSL. * * y -;utti(5T D N A£@iRLfc. 
LfcDNA*3 OjrfOTECSILfc. I *f 2 £ *) 
OXHV - -> a y & (500»«Tris - HCI 
(pH7.5). lOOaMHgCI g, lOOartDTT. I 0 aHATP ) 
£JjD>L* I 6^0TE, 1 sd CDT4DNA ' »J # — -fcf 



1*61^2-117384 (10) 
. tc . 7 0tcti o#fflfiiai^ 

£ £7£ $ * fc 0. 2 M KCI -£2 *f . Saa I £ I 
(IOai,h/d)|||jL, 37t, 1 If 11.1 GS 
A Liz. **C7 0tCT55J-ru1«jflL. * * K f* 
Lfc. 

l^^-S3 7 tTigSL, 3o^-£jefifc$*fc. 

S £ p - y CD-*ffi7 t - >" D N A^IHSJ L/c. 

7 -DEAZA - x * *■>••> 

--7 * 7 ;uct^t>> K?iJ&££iTt^ ATG<fc 
*) ±ft - 1 0bp$T^^L/:^o - ypDE6-i0 £ 
tt*. P0E6-10 CD D N A £ if35i 1« DN A $ 
EcoR iT-feilfiltU i0O/i/CDTEKi3&?$**:. 
d ©?Sift 2 K lOOngCD X h o »J y * — 
(AATTCCTCCAGC) S Jfo X * 1 0 #f CD & IS H5 * ? if 
K & « fe ( 1 6 T . 2 I* W ) . 7 0 'CtCt 1 0 
■fliafcfflL I «f O 0. 5 n NaCI. 



5»iv fOEcoRl ilBi, 3 7 X 3 0 # RiS Cg fH 
cn^Jfl^T, *IGBlnvil84£ JBVfclfi 

ecor i nr. xho i -cwwi $ns ^ a- 

y*iH#]Lfc. Z O J: O C LTpDE6-lO (Xho)(7* 
o*-^-*-fc v h ^ 0 ? - ) £ ft fc . 

C CD ? - P DE6-lG(Xho) HQ 
Escherichia col i M V 1 1 8 4 /pDE6- 10 (Xho) it X 

10311°- ( FERtt P-I03U) tLT3Fjt$nTt^. 

ai£jjLL > jajLiDBjL^ - j * - * zjana 2 s - 

= y Z ( 3 P 4 H ) 

pECO 8. 4 l«£43.-vr© BallT93ffl(0 
fc ( I 0 an Tris-HCI (p»7. 5 ) . 7 ■ MMgC 1 t / 

20a<, 3 7 r . i if ran . *c„ in Naci* 3 

pi On A. . 4 ^ ^ v I- CD Sph I £ M iL . 1 If (1.1 3 7 
•CtC&fiLA:. E£& 0. 7 %7 A' o - * y/bttSft 

^.^^<t^. lkb077/>yh^^ittU. Cene 
CleanT D N A £ lib aj L fc. ICU.DNAi, 
Sph I t s.a I TWBTr LfcpUCll8«»:i£tt£j£;*-e-, 



«VH84^^ r iTl£lft$-ti:/c. ^K«lfl^a-y^K> 
DNA*iH53U. 77^>yrCDftA$*iA:*a 
-^aifc. CCDDNA^iBlSSL. IrtDMA * 

Sph 1 &tf Hind ffl T WWI U ( 1 X EcoR 1 |£ <f i ft . 

4 i v r Sph t . 1 2 3. ^ v h Hind ID ) v I. 2 
%7 H a V /U^Svi^k^J^lf 0.33kb7?^ 
>yh$m2IILs * LTCene C! ean C «fc *) D N A 

£ lib in u /c. ;n$^ 7* 7 x s KptiHTv-pti ^ 

HindQI&O' Sph I C J; *} -ffiffiffcLTft ^ H 

5. 7kb7 7^> y h 5 0 ne ^ iHIS S ffi (^RlofS 
ift M 2 0 td ) $ -tt fz . 
KfcVk* ^c5R G5 JH107 £0ttfc|ft$-U:, 7 y f 

> "J y-£^C* L - 7*U - h (L-aa P r U- h ) ± T 

«W»W*»»k:j;|) »ADN A*i9-i % @ 

^tt57?^> y h A ZHtz 9 ° -y£\'i 
tz. Z<?) 2 a - y *^DNA£Ug53Lv 5 
^g^Hind ID T WSIl L/i. 7 0t5»fi{aLt; * 
±tC|^L. I /*/ CD 1 artdXTP (d ATP , dCTP . dCTP . 
dTTP£&* 1 n»«^f) . c2'iiv r CD D N A .i? 
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•J / 7 — -tr CKI enoM 7 zr ? / V r ) ( £?5 it ) £ 
Jjoiv 3 7lc-C3 0»ruHS£aUfc. 7 x J - ;u • 
^oa*/UAT&fcSe&. DNA*x*y-;i/T 
ttra^Hi'/c. DNAt I 0rfOlxHy-->i 
y&tciS^L. 35omte0T4DNA »J - *" £ Jjn * „ 
1 6 *C T-£«£i Lfc. 7 0 "Ct 1 O^fiJliSSL, 
ij * aSMNaCI * 1. 2 a/. 

liidBC I 2aa 7 HlBil, 3 7tt3 0^r B 1* 

SL/i. *iflsi jmio7£ ^atria* 

-tf . l-a«p 7 U— h tC JB/fc $ Jlfc 3 a ~ ~ © - 
SU^L-a.p *£{**gi&a-a«pr U- r fr» * £ 3: £ ft 
^ h V ) * T IS « L . IHft/cS^A^DNA 
$5fl33L. Hind 111*4 

D N A £ $K 0. 5 «DNA £43.- v r <DBa«H 
I . I 2 l&iilO Sph I TWKfiL/: ( I 0 attTris • 
HCI (pH 7. 5), 150-MNaCI . 7 mMttgCI » ) . 1. 4 
X7^o-^y^8»*Hl'C, 0.34kb©DNA7 
V Cene Clean "CD N A$ 1 0 

ut(OT ZtzmtiLLtz. Z *t£ 3 0 n*© P ATl53£ . 
Ba.H I & SphlT«lWUT»fc3.5kh75^/ 
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v r <t X IS th £ 15 £ * /c • 

SlO/fiT ABfiPSJM107 £J8fft£!&$** L-a-p 

£DNA£iJ3 52L. 0.42kb<D*r -i X CD Ba.H I - 
Sall-ffiifHt^ 

*?a-y£$a<Lfc. t?^n/:DNA0.5rt«, 
Ba-HlRO'Sal I T 93 Bft L . 1.4X7*o-^y 
/i/m2vMc£A^J:*)> 0.4 2kb77^>^h€^«IU. 
Cene CleanC «fc 0 5 ni © T E tC ©42 U fc. Ctl*. 
Oa.H | - Sal | ? gjgff U 1 0 ng<BpUC-U9 £ ft 
tSSlS$-ttfc. SEoifc 1 W*0H>* *M(SMV1184 
* jg B t£ Ift S < , XCru-FClS, 3 o - - 
£ fi* $ it /: . fi&onai-J;^ D N A £ JJ3 

-ATE; * — 5 * — ^ — * * -/ h • *< 9 9 - ) . 

d G> 0 * -pUC-ATG £ 3* T * Alllill 
Escherichia col » HV 1184 (pUC- ATE) I* X & 15 fti 
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(1) (2) 



HSA-1 S'- AAGGGMATAAAGGTTACCCACTTCATTGTGCCAAAGGC - 3* 
5 # -IEfltf*fltt-Me 1 1 - Leu 9 



HSA-2 5'- AAOGTCCGCCCTGTCATCAGCACATTCAAGCAGATCTCC -3' 
Qty 24 8 - Leu 260 fC«J£-r*fcm 




(3)(A) 



HSA-3 5'- TAGATGTTATAAGCCTAAGGCAGCTTGACTTGCAGCAAC - 3' 
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V*> \n 




Asp Ala His Lys Ser Glu Val Ala His Arg Phe Lys Asp Leu Gly Glu Glu asn Phe Lys Ala Leu Val Leu lie 
GAT GCA CAC AAG AGT GAG GTT GCT CAT CGG TTT AAA GAT TTG CGA GAA GAA AAT TTC AAA GCC TTG GTG TTG ATT 

SO 

Ala Phe Ala Gin Tyr Leu Gin Glh Cys Pro Phe Glu Asp His Val Lys Leu Val Asn Glu Val Thr Glu Phe Ala 
GCC TTT GCT CAG TAT CTT CAG CAG TGT CCA TTT GAA GAT CAT GTA AAA TTA GTG AAT GAA GTA ACT GAA TTT GCA. 



Lys Thr Cys Val Ala Asp Glu Ser Ala Glu Asn Cys Asp Lys Ser Leu His Thr Leu Phe Gly Asp Lys Leu Cys 
AAA ACA TGT GTT GCT GAT GAG TCA GCT GAA AAT TGT GAC AAA TCA CTT CAT ACC CTT TTT GGA GAC AAA TTA TCC 

100 

Thr Val Ala Thr Leu Arg Glu Thr Tyr Gly Glu Met Ala Asp Cys Cys Ala Lys Gin Glu Pro Glu Arg Asn Glu 
ACA GTT GCA ACT CTT CGT GAA ACC TAT GGT GAA ATG GCT GAC TGC TGT GCA AAA CAA GAA CCT GAG AGA AAT GAA 



Cys Phe Leu Gin His Lys Asp Asp Asn Pro Asn Leu Pro Arg Leu Val Arg Pro Glu Val Asp Val Met Cys Thr 
TGC TTC TTG CAA CAC AAA GAT GAC A AC CCA AAC CTC CCC CGA TTG GTG AGA CCA GAG GTT GAT GTG ATG TGC ACT 

150 

Ala Phe His Asp Asn Glu Glu Thr Phe Leu Lys Lys Tyr Leu Tyr Glu lie Ala Arg Arg His Pro Tyr Phe Tyr 
GCT TTT CAT GAC AAT GAA GAG ACA TTT TTG AAA AAA TAC TTA TAT GAA ATT CCC AGA AGA CAT CCT TAC TTT TAT 



Ala Pro Glu Leu Leu Phe Phe Ala Lys Arg Tyr Lys Ala Ala Phe Thr Glu Cys Cys Gin Ala Ala Asp Lys Ala 
GCC CCG GAA CTC CTT TTC TTT GCT AAA AGG TAT AAA GCT GCT TTT ACA GAA TGT TGC CAA GCT GCT GAT AAA GCT 

200 

Ala Cys Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp Glu Gly Lys Ala Sec Ser Ala Lys Gin Arg Leu Lys Cys 
GCC TGC CTG TTG CCA AAG CTC GAT GAA CTT CGG GAT GAA GGG AAG GCT TCG TCT GCC AAA CAG AGA CTC AAG TGT 



^ i i-i m 
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Ala Ser Leu Gin Lya Phe Gly Giu Arg Ala Phe Lys Ala Trp Ala Val Ala Arg Leu Ser Gin Arg Phe Pro Lys 
CCC ACT CTC CAA AAA TTT GCA GAA AGA GCT TTC AAA GCA TGG GCA GTA GCT CGC CTG AGC CAG AGA TTT CCC AAA 

250 

Ala Glu Phe Ala Glu Val Ser Lys Leu Val Thr Asp Leu Thr Lys Val His Thr Glu Cys Cys His Gly Asp Leu 
GC? GAG TTT GCA GAA GTT TCC AAC TTA GTG ACA GAT CTT ACC AAA GTC CAC ACG GAA TGC TGC CAT GCA GAT CTG 

Tmi Glu Cvs Ala Asd Asp Arg Ala Asp Leu Ala Lys Tyr He Cys Glu Asn Gin Asp Ser He Ser Ser Lys Leu 
CTT GAA TGT GCT GAT CAC AGG GCC GAC CTT GCC AAG TAT ATC TGT GAA AAT CAA GAT TCG ATC TCC ACT AAA CTG 

300 

Lvs Glu Cvs Cys Glu Lys Pro Leu Leu Glu Lys Ser His Cys He Ala Glu Val Giu Asn Asp Glu Met Pro Ala 
\Vg Gil TGC TGT GAA AAA CCT CTG TTG GAA AAA TCC CAC TGC ATT GCC GAA GTG GAA AAT GAT GAG ATG CCT GCT 

Asp Leu Pro Ser Leu Ala Ala Asp Phe Val Glu Ser Lys Asp Val Cys Lys Asn Tyr Ala Glu Ala Lys Asp Val 
GAC TTG CCT TCA TTA GCT GCT GAT TTT GTT GAA ACT AAG GAT GTT TGC AAA AAC TAT GCT GAG GCA AAG GAT GTC 

350 

Phe Leu Gly Met Phe Leu Tyr Glu Tyr Ala Arg Arg His Pro Asp Tyr Ser Val Val Leu Leu Leu Arg Leu Ala 
TTC CTG GGC ATG TTT TTG TAT GAA TAT GCA AGA AGG CAT CCT GAT TAC TCT GTC GTG CTG CTG CTG AGA CTT GCC 

!v . Thr Tvr Glu Thr Thr Leu Glu Lys Cys Cys Ala Ala Ala Asp Pro His Glu Cys Tyr Ala Lys Val Phe Asp 
AaS lei TA? Gil ACC JcT CTA GAG AAG TGC TGT GCC GCT GCA GAT CCT CAT GAA TGC TAT GCC AAA GTG TTC GAT 

400 

Glu Phe Lys Pro Leu Val Glu Glu Pro Gin Asn Leu He Lys Gin Asn Cys Glu Leu Phe Glu Gin Leu Gly Glu 
GAA TTT AAA CCT CTT GTG GAA GAG CCT CAG AAT TTA ATC AAA CAA AAT TGT GAG CTT TTT GAG CAG CTT GGA GAG 



»n-2 BO 



Tyr Lys Phe Gin Asn Ala Leu Leu Val Arg Tyr Thr Lys Lys Val Pro Gin Val Ser Thr Pro Thr Leu Val Glu 
TAC AAA TTC CAG AAT GCG CTA TTA GTT CGT TAC ACC AAG AAA GTA CCC CAA GTG TCA ACT CCA ACT CTT GTA GAG 

450 

Val Ser Arg Asn Leu Gly Lys Val Gly Ser Lys Cys Cys Lys His Pro Glu Ala Lys Arg Met Pro Cys Ala Glu 
GTC TCA AGA AAC CTA GGA AAA GTG GGC AGC AAA TGT TGT AAA CAT CCT GAA GCA AAA AGA ATG CCC TGT GCA GAA 

Asp Tyr Leu Ser Val Val Leu Asn Gin Leu Cys Val Leu His Glu Lys Thr Pro Val Ser Asp Arg Val Thr Lys 
GAC TAT CTA TCC GTG GTC CTG AAC CAG TTA TGT GTG TTG CAT GAG AAA ACG CCA GTA AGT GAC AGA GTC ACA AAA 

500 

Cvs Cys Thr Glu Ser Leu Val Asn Arg Arg Pro Cys Phe Ser Ala Leu Glu Val Asp Glu Thr Tyr Val Pro Lys 
TGC TGC ACA GAG TCC TTG GTG AAC AGG CGA CCA TGC TTT TCA GCT CTG GAA GTC GAT GAA ACA TAC GTT CCC AAA 

Glu Phe Asn Ala Glu Thr Phe Thr Phe His Ala Asp He Cys Thr Leu Ser Glu Lys Glu Arg Gin He Lys Lys 
GAG TTT AAT CCT CAA ACA TTC ACC TTC CAT GCA CAT ATA TGC ACA CTT TCT GAG AAG GAG AGA CAA ATC AAG AAA 

550 

Gin Thr Ala Leu Val Glu Leu Val Lys His Lys Pro Lys Ala Thr Lys Glu Gin Leu Lys Ala Val Met Asp Asp 
CAA ACT GCA CTT GTT GAG CTT GTG AAA CAC AAG CCC AAG GCA ACA AAA GAG CAA CTG AAA GCT GTT ATG GAT GAT 

Phe Ala Ala Phe Val Glu Lys Cys Cys Lys Ala Asp Asp Lys Glu Thr Cys Phe Ala Glu Glu Gly Lys Lys Leu 
TTC GCA GCT TTT GTA GAG AAG TGC TGC AAG GCT GAC GAT AAG GAG ACC TGC TTT GCC GAG GAG GGT AAA AAA CTT 

Val Ala Ala Ser Gin Ala Ala Leu Gly Leu End 
GTT GCT GCA AGT CAA GCT GCC TTA GGC TTA TAA 
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